Gene expression regulation and cancer.
Gene expression is mostly controlled at the level of the transcription initiation. The transcription control regions of protein-encoding genes include: the core promoter, where RNA polymerase II binds, the proximal and distal promoter, responsible for gene expression regulation, and the enhancers and silencers. Chromatin represents an additional level of regulation of gene expression. The switching between inactive and active chromatin is closely related to the activity of histone-modifying enzymes and chromatin-remodelling complexes. Transcriptional activation of a gene requires the binding of specific transcription factors to regulatory DNA elements, the opening of the chromatin, the binding of Mediator, and the assembly of the preinitiation complex with RNA polymerase and RNA synthesis initiation. Transcription factors ultimately transduce the proliferation signals elicited by growth factors. Moreover, many human oncogenes encode for transcription factors, and some of them are prevalent in particular neoplasias (e.g., MYC, MLL, PML-RARa). Also, some of the most prominent tumor suppressors (e.g. p53) are transcription factors.